We reanalyze published kinematic and photometric data for the cool star population in the central 10 pc(240 00 ) of the Galaxy, while (a) isolating the photometric data appropriate to this population, and (b) properly allowing for projection eects. Under the assumptions that the system is spherical and isotropic, we nd that M=L K v aries from 1 outside a radius of 0.8 pcto > 2 at 0.35 pc. This behavior cannot bedue to the presence of a central massive black hole. We suggest that such a varying M=L K may bedue to an increasing concentration of stellar remnants towards the Galactic center. Our derived mass-radius curve conrms the existence of 3 10 6 M within 0.35 pcof the Galactic center, and 1:5 10 6 M within 0.2 pc. However, the latter estimate is subject to the uncertain distribution of cool stars in this region. We also consider the dynamics of the hot star population close to the Galactic center and show that the velocity dispersion of the He I stars and the surface brightness distribution of the hot stars are consistent with the mass distribution inferred from the cool stars.
INTRODUCTION
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the existence of the unique radio source Sgr A apparently at the dynamical center of the Galaxy (Backer & Sramek 1987) . Sgr A is explicable in terms of low-level accretion onto a central black hole of mass 10 6 M (Melia 1994; Narayan et al. 1995) . However, it is unclear whether a signicantly lower mass black hole can also account for this unique object.
Recent work on the stellar populations in the Galactic center (Allen, Hyland, & Hillier 1990; Krabbe et al. 1991; Krabbe et al. 1995) has shown that most of the ionizing ux, luminosity, and wind owing from the Galactic center region arise from hot stars, with any central black hole being energetically insignicant. A similar conclusion is reached from consideration of the faintness of the potential near-infrared counterpart of Sgr A (Herbst, Beckwith, & S h ure 1993; Close, McCarthy, & Melia 1995; Eckart et al. 1995) . Nevertheless, a central black hole may still bedynamically important, with studies of both gas (Serabyn et al. 1988 ) and stellar (McGinn et al. 1989, hereafter MSBH; Sellgren et al. 1990 , hereafter SMBH) dynamics concluding that a mass in excess of 10 6 M resides within the central few arcseconds. However, massive black hole models for the dynamics of our own galactic center are not without their problems. It has been argued that a 10 6 M black hole would disperse the IRS 16 star cluster in 10 3 yr (Allen & Sanders 1986) , that its presence is inconsistent with the observed oset of 1 00 between IRS 16 and Sgr A , if Sgr A is the 10 6 M black hole, and that the young luminous stars in the central region could not have formed so close to a massive black hole (Sanders 1992) .
In the present paper, we reanalyze the stellar dynamics of the Galactic center region in order to determine the extent to which the presence of a massive black hole is demanded by the available data. To probe the mass distribution near the Galactic center, MSBH and SMBH measured the rotation and velocity dispersion of late-type stars within 4 pcof the Galactic center using the 2.3 m CO absorption bandhead. Their observations revealed a remarkable feature of the velocity dispersion prole; the stellar velocity dispersion increases from 50 km s 1 at 4 pc(100 00 ) to 120 km s 1 at 0.2 pc(5 00 ) from the Galactic center. It is this feature of the stellar distribution which points most strongly to the presence of a massive compact object in the Galactic center. Under the simplifying assumptions that the system is spherical and the velocity dispersion is isotropic, the radial mass distribution can beobtained from stellar hydrodynamics. This was done by MSBH, who extrapolated the mass distribution to infer a central black hole mass of 2:5 10 6 M . With additional data, SMBH concluded that the unseen mass enclosed within the central 0.6 pc(15 00 ) of the Galaxy is 5 10 6 M . Kent (1992) incorporated the MSBH and SMBH data into his more wide-ranging analysis of the Galactic bulge. Using an oblate isotropic model that included a discrete central mass, and with constant K band mass-to-light ratio, he estimated the discrete central mass to be 3 10 6 M and the stellar M=L K to be 1. { 3 { W e w ere prompted to reexamine the MSBH and SMBH analysis for a number of reasons: Firstly, Allen (1994) has shown that the cool stellar population displaying 2.3 m CO absorption has a dierent spatial distribution from the total light. Secondly, the analyses by MSBH and SMBH neglect the eect of projection on the velocity dispersion. This has a moderate eect on the inferred mass distribution. Thirdly, accurate mass and deprojected light distributions are necessary for the purpose of comparing enclosed mass and enclosed light, and so deriving the appropriate mass-to-light ratio. The correct interpretation of this mass-to-light ratio has an important bearing on whether one is justied in inferring the presence of a black hole.
In the following analysis, we adopt a value of 8.5 kpc for the distance to the Galactic center corresponding to a scale of 0.041 pc perarcsecond.
THE MASS MODEL

Outline and Assumptions
Our reanalysis of the stellar hydrodynamics of the Galactic center cluster uses observations of the radial distributions of the K band surface brightness , projected rotational velocity v p , and projected velocity dispersion p . To proceed, we assume that the stellar population is spherically distributed with isotropic velocity dispersion, and that it is in equilibrium in an underlying spherical gravitational potential. We show below how the potential is then determined from , v p , and p , and how M=L K is obtained as a function of r. The problem is under constrained, and formally we could equally well have chosen to adopt other sets of assumptions. For instance, if we had assumed that M=L K remained constant w e could have allowed for anisotropy in the true velocity dispersion in deriving the potential or, alternatively, have allowed for oblateness in the stellar distribution. The latter option is the one explored by Kent (1992) . We note that simply relaxing any one of our assumptions without constraining another parameter leaves the potential under-determined.
The plausibility of the assumptions we have adopted was discussed by MSBH. The relaxation time of the cluster is estimated to be 10 8 yr. This is much shorter than the age of the late-type giant population in question, so it is reasonable to assume that the system is isotropized. Furthermore, the observed v p and p appear to be consistent with rotational attening, and so no large anisotropy in the velocity dispersion is likely. The ellipticity of the Galactic center star cluster is uncertain, but within 100 pc ( 40 0 ) of the center it is estimated to be0:70:1(MSBH; Lindqvist, Habing, & Winnberg 1992) . We show below that our assumption of sphericity does not signicantly aect the derived potential. (Binney & Tremaine 1987) . The rst of the dynamical equations when restricted to the plane (z = 0) containing the major axis of the cluster is identical to the spherically symmetric Jeans equation (Eq. 1). Moreover, the projected variables are related to the 3-space variables by the same Abel projection integrals since the geometry of the projection is identical. Thus, in eect, in { 5 { using equation (1) we are estimating @=@R and equating this to GM(r)=r 2 . The mass prole so obtained should bereasonably indicative of the mass prole of the slightly oblate Galactic center region, and especially so since the gravitational potential is more spherical than the test particle density in the region that produces it.
An Abel projection is in eect a convolution so that the reverse process of deprojection is subject to all of the problems associated with deconvolution. In particular, if the data are noisy the deprojection is unreliable. Hence, we model the surface brightness, projected rotational velocity, and projected velocity dispersion using functional forms. For the surface brightness, we use the Reynolds-Hubble law often used for tting extragalactic surface brightness proles. Thus we assume that 
One feature of this expression is that it can bedeprojected exactly, to give: 
A logarithmic variable is mathematically convenient for tting data over a wide range in radius, and using ln(r p;0 + r p ) avoids a singularity in the t at r p = 0. By tting the observational data with smooth functions, we eliminate spurious local gradients which would otherwise be amplied by deprojection.
Observational Data
The reliability of our mass estimates depends on the reliability of the surface brightness, projected velocity dispersion, and projected rotational velocity data for a well-dened set of test particles in the Galactic center cluster. Our understanding of this region has improved recently with the realisation that the central 1 pc(24 00 ) is populated by two distinct stellar populations. One is a continuation of the Galactic bulge population to smaller radii. The K light from this population is dominated by red giant stars that exhibit { 6 { 2.3 m CO absorption bands in their K band spectra. The other is a population of massive (M 20 M ), evolved, hot stars that have been identied by the strong He I 2.058 m line emission produced in their mass loss winds (Allen, Hyland, & Hillier 1990; Krabbe et al. 1991) . The most prominent of these stars appear to beOfpe/WN9 stars, a rare class of extremely massive stars in an evolutionary stage on the way to becoming Wolf-Rayet stars (McGregor, Hillier, & Hyland 1988) . If these stars formed in a starburst 10 7 yr ago, they should beassociated with a larger population of slightly lower mass stars still on or near the main sequence. Such stars would bemore than one order of magnitude fainter than the evolved He I emission-line stars at 2 m, and until recently it has proved dicult to identify these stars observationally. Burton & Allen (1992) have used the presence or absence of the 2.3 m CO absorption band in Galactic center cluster stars to distinguish between \cool" stars and \hot" stars. Allen (1994) found that the \hot" population is conned to within a radius of 1 pc (24 00 ) of the Galactic center, with a core radius of 0.2 pc (5 00 ). In contrast, the \cool" population is more extended with a core radius of 0.6 pc ( 15 00 ). Similar conclusions have also been reached by Krabbe et al. (1991) from the spatial distribution of He I emission-line stars and Rieke & Lebofsky (1987) from consideration of the diuse background light between bright stars in the central region. Since the most extensive sets of available velocity dispersion data are based on measurements of the diuse light CO absorption bandheads (MSBH; SMBH), we adopt the \cool" star population as test particles for probing the gravitational potential, and use the K band surface brightness distribution for the \cool" star population, as dened by Allen (1994) , in our analysis.
SMBH have shown that the diuse light CO absorption band weakens inside of 0.6 pc(15 00 ) of the center. They infer from this that the CO absorbing stars projected on the central region may beforeground and background objects at larger true distance, and so their velocity dispersion may not reect the true velocity dispersion inside the central region. Haller et al. (1996) conrm the eect using a more extensive dataset which shows that the weakening occurs only inside a projected radius of 0:35 0:06 pc(8:5 1:5 00 ). Hence, mass estimates based on the \cool" star population interior to 0.35 pc should be treated with some caution due to the uncertain density distribution of these stars. Figure 1 shows the K band surface brightness data for the \cool" star and \hot" star populations referred to the position of IRS 16 (Allen 1994) . Although IRS 16 is oset by 1 00 from Sgr A , the likely dynamical center (Backer & Sramek 1987; Eckart et al. 1993 Eckart et al. , 1995 , this distinction is not signicant for our analysis because the innermost data point considered is at a radius of 4.4 00 (see below). The contribution from the M supergiant, IRS 7, has been removed from the \cool" star data. In tting the surface brightness distribution, { 7 { w e arbitarily adopt errors of 0:1 mag for these measurements. Projected surface brightness data from Becklin & Neugebauer (1968; 1975) , as compiled by Bailey (1980) , can bet to a radius of at least 30 pcusing a power-law with index of -0.8. We therefore constrain our t to asymptote to this slope at large radii by setting = 0:4 in equation (4). The Bailey (1980) data points are plotted in Figure 1 , but were not used in our t. It is not necessary to convert the observed K band surface brightness distribution to an absolute scale when calculating the enclosed mass because the scaling factor for density divides out of equation (1). However, it is necessary to do this when computing the mass-to-light ratio. The units of the surface brightness data were converted from mag arcsec 2 , K;obs , to K band solar luminosity persquare parsec, , using log = 2:77 0:4 ( K;obs A K (m M) M K ): (8) Here, the constant converts square arcsecs to square parsecs, the K band extinction, A K , is taken to be 3.5 mag (Rieke, Rieke, & Paul 1989) , the distance modulus, m M, is 14.65 for our adopted distance to the Galactic center of 8.5 kpc, and the absolute K band magnitude of the Sun is determined from its absolute V magnitude (Allen 1973 ) and the V K color appropriate for a G2V star (Johnson 1966 ) which leads to M K = 3 : 39. Our t to the \cool" star surface brightness data is then given by the Reynolds-Hubble prole of equation (4) From recent observations, Krabbe et al. (personal communication) argue that the cool star population is better t using a core radius 5 00 (three times smaller than implied by our t) plus a central minimum. We have therefore obtained a second t by reducing the parameter r p;0 by a factor of 3 (to 0.11 pc), again constrained to 0.4, and t the Allen (1994) data with 0 = 7:3 10 6 L pc 2 ( Fig. 1, dashed line) . Note that this t is not a goodone inside the innermost velocity dispersion point at 0:18 pc (4:4 00 ), but this is of no consequence. We show below that this reduction in core radius makes no signicant dierence to the inferred mass prole outside 0.2 pc.
Figures 2 and 3 show our ts to the projected velocity dispersion and rotational velocity data from MSBH and SMBH, and Group I OH/IR star kinematic data from Lindqvist, Habing, & Winnberg (1992) , again referred to IRS 16 by these authors. The quartic coecients for these ts are listed in Table 1 . Figures 2 and 3 also plot the deprojected quantities, r (r) and v rot (r), that enter into equation (1). The OH/IR stars are mostly well outside the central few parsecs; we include them in order to better constrain the behavior of our kinematic ts at large projected radius, but our results are not very sensitive to this. Sellgren et al. (1990) , omitting points thought b y those authors to be contaminated by foreground stars. The four points between 10 and 100 pc are derived from discrete velocities of Group I OH/IR stars in Lindqvist et al. (1992) . The solid curve shows our t to the data, while the dashed curve is its deprojection, r .
Several points in Figure 2 lie above the bulk of the MSBH and SMBH data points and may bethe result of observational errors or local velocity dispersion anomalies. Our t to the velocity dispersion data has been repeated with four apparently anomalous data points omitted in order to gauge their eect. This t is shown in Figure 4 and the quartic coecients are listed in Table 1 .
Distribution of Enclosed Mass
Figures 5{7 show the radial distribution of enclosed mass derived from our numerical solution of equation (1) and the separate ts to the surface brightness and velocity dispersion proles. In each gure, the dashed curves represent one sigma deviations of the { 1 1 { Fig. 3 .| Similar to Fig. 2 , but for rotation. The solid curve shows our t to the data, and the dashed curve represents deprojected rotation. estimated mass. These were derived by rst generating 20 ctitious kinematic data sets by adding noise in accordance with the published error estimates to the input data. Then the dynamical analysis was performed on each ctitious data set to obtain an ensemble of 20 mass proles. Our error estimate on M(r) is the dispersion in this ensemble at each radius, r. Also plotted in Figures 5{7 are the enclosed mass estimates of MSBH and the mass estimates of G usten et al. (1987) based on the rotational velocity of the HCN molecular ring and corrected to our adopted Galactic center distance of 8.5 kpc.
Comparison of Figures 5 and 6 , corresponding to the dierent ts to the radial surface brightness prole, shows that the smaller core radius has minimal eect on the inferred mass prole. This conrms that our derived masses are not signicantly inuenced by the precise form of the surface brightness distribution in the central region.
On the other hand, the eect of omitting the four apparently anomalous velocity dispersion points is to signicantly lower the derived mass. The mass-radius curve based on this t is in better agreement with the MSBH points, although our analysis procedure is more rened. More signicantly, this t is also in better agreement with the mass inferred M , respectively, inside 0.2 pc corresponding to the innermost velocity dispersion point. We repeat the above caveat that estimates interior to 0.35 pcmay besubject to the uncertain spatial distribution of CO absorption stars in the central region.
Mass-To-Light Ratio
Additional insight into the nature of our solutions for the mass prole can begained by plotting enclosed mass versus total enclosed K band luminosity resulting from the two velocity dispersion ts (Figs. 8 and 9 ). The enclosed light is obtained in a consistent way from our analysis by radially integrating the deprojected surface brightness data for both the \cool" and \hot" star populations (Allen 1994) . In the simple situation of a central black hole of mass M bh and luminosity L bh immersed in a stellar distribution with constant mass-to-light ratio A, it is straightforward to show that the total mass, M, and luminosity, L, within a radius, r, are related by M(r) = ( M bh AL bh ) + AL(r) ' M bh + AL(r): (9) Therefore, except in the unlikely case that the mass-to-light ratio of the black hole is identical to that of the stars, a plot of M against L would take the form of a straight line with slope A and non-zero intercept at M bh . This is not what is seen in Figures 8 and   9 ; the enclosed mass versus enclosed K band luminosity plots show curves that gradually { 1 4 { Figure 5 , except the mass estimates are based on the compact \cool" star surface brightness distribution t shown as a dashed line in Fig. 1 . steepen towards decreasing radius and project to the vicinity of the origin. Within the limitations of the assumptions of our dynamical model, we are forced to the conclusion that the local K band mass-to-light ratio, M=L K ,as determined by the local slope of the enclosed mass versus enclosed K band luminosity curve, increases signicantly within a radius of 0:8 p c . The slope of the M L curve resulting from the rst t to the velocity dispersion data decreases from 0:4 at r = 2 p c to 2:6 at r = 0:35 pc. Similarly, the second M L curve, based on the lower velocity dispersion t, shows a change in mass-to-light ratio from 0:22 to 2.9 at the same radii. A similar result follows from the MSBH analysis (McGinn, private communication) . The presence of a central, massive black hole in the Galactic center cannot cause this eect. In essence, our model requires more mass in regions adjacent to the Galactic center than is naively suggested by the light distribution in order to account for the rising velocity dispersion prole (Fig. 2) .
Fig. 6.| Enclosed mass as a function of radius as in
The inferred M=L K v alues at r > 1 pcare smaller than the value of 1 inferred by Kent (1992) for the Galactic bulge. This may bedue to the relatively high reddening value { 1 5 { Fig. 7 .| Enclosed mass as a function of radius as in Figure 5 , except the mass estimates are based on the t to the velocity dispersion data in Figure 4 that omits four outlying data points.
(A K = 3 : 5 mag) we have adopted; lowering the reddening to A K = 2.7 mag (Becklin et al. 1978) increases M=L K b y a factor of 2.1. Notwithstanding such a correction, the asymptotic mass-to-light ratio of 0.46, resulting from the second t to the velocity dispersion data, may still betoo low for an evolved stellar population. This issue can only besettled using more accurate velocity dispersion data for 0:5 < r < 2 p c .
Given the inferred masses and asymptotic mass-to-light ratios, the two mass solutions imply 6:1 10 6 M and 5:3 10 6 M of dark mass, respectively, within 1 p c . This gives ratios of dark-to-bright mass within this region of 3.3 and 5.2, respectively. These numbers are used below in a simple model for the stellar evolution of the Galactic center cluster.
MSBH and SMBH both discussed the possibility that M=L K increases with decreasing radius, but did not quantify the range in radius or the value of M=L K required. We now discuss some possible alternative explanations to a varying M=L K in the vicinity of the Galactic center. Anisotropy in the velocity dispersion can mimic changes in M=L. However, as MSBH have argued (see x2), the velocities appear to beisotropic based upon the relatively short relaxation time and the consistency of the oblateness with isotropic, rotationally attened models. Therefore we h a v e not considered such a possibility here. It should benoted, however, that mass segregation eects may beimportant in an isotropic system.
It is possible that M supergiants in the central region could aect the \cool" star K band surface brightness distribution without contributing to the diuse light CO bandhead { 1 7 { Fig. 9 .| Enclosed mass at given radius versus total enclosed K band luminosity in the same volume as in Figure 8 , except the mass estimates are from Figure 7 and are based on the second t to the velocity dispersion data in Figure 4 that omits four outlying data points. velocity dispersion, even though the bright M supergiant, IRS 7, has been removed from the Allen (1994) \cool" star data. We gauged the eect of these stars by arbitrarily decreasing the \cool" star central surface brightness by a factor of two, and correspondingly increasing the core radius so that the surface brightness at r p > 1 pcremained unchanged. The lower test particle density in the central region resulted in a higher deprojected velocity dispersion gradient in this region. This led to a 50% increase in the enclosed mass within 0.2 pc,and a decrease in the local M=L K at this radius from 2.6 to 2.1. A factor of two reduction in the central surface brightness greatly overestimates the contribution of M supergiants to the \cool" star light, so their presence in the central region cannot have a signicant eect on the behavior of M=L K predicted by our model. Similarly, the inferred M=L K v ariation cannot beproduced by any reasonable variation of interstellar extinction with radius.
Several dust enshrouded stars are present in the central region, and these stars are undoubtedly under-luminous in the K band due to their high individual extinctions (Rieke, Rieke, & Paul 1989) . However, these are very luminous objects and are expected to be { 1 8 { rare, so it is unlikely that a signicant stellar mass is hidden from view at 2 m in this way. Similarly, no signicant gas mass is present in the Galactic center; the mass of neutral material interior to the molecular ring is 300 M (Jackson et al. 1993) , and the mass of ionized material in the central region has been estimated from the radio free-free ux density to be < 60 M (Lo & Claussen 1983) .
We conclude that our analysis seriously raises the prospect that M=L K v aries with radius due to an intrinsic variation in the nature of the distributed stellar population in the vicinity of the Galactic center. The region of increasing M=L K coincides spatially with the central cluster of young, massive, He I emission-line stars (Krabbe et al. 1991) . These stars cannot by themselves beresponsible for the increasing M=L K because M=L K <1for the luminous material in a starburst if the initial mass function is normal (Buzzoni 1989) . However, such estimates do not include the mass of material from previous generations of stars that is now locked up in stellar remnants. Two possibilities involving stellar remnants can beconsidered.
Morris (1993) has discussed the consequences of repeated, widespead, massive starbursts in the Galactic center region. If such starbursts have occurred, he expects that over time the 10 M black hole remnants of these massive stars will congregate near the Galactic center due to the eects of dynamical friction. Morris estimates that stellar remnants with masses 10 M will bedrawn in from radii of up to 4 pcover 10 10 yr, and that the total mass of remnants within the inner few tenths of a parsec could be as high A less extreme alternative is to postulate that the bulk of the unseen mass is comprised of neutron stars and white dwarfs formed as a direct result of periodic starbursts in the central 2 pc,similar to the starburst that occurred in the Galactic center 10 7 yr ago. We have estimated the signicance of such remnants using the Salpeter (1955) 
This will over-estimate the dark mass formed in the last 10 7 yr, but gives the correct result on longer timescales. We follow Haller et al. (1996) in assigning a black hole mass of 10 M to stars with m 25 M , a neutron star mass of 1:5 M to stars with 3 < (m =M ) < 25, and a white dwarf mass of 0:7 M to stars with 1 < (m =M ) 3. The resulting luminous { 1 9 { stellar and dark remnant masses are shown in Figure 10 (a) as functions of the population age. Truncated initial mass functions lead to a constant luminous star mass once the oldest stars of lowest mass form remnants. At the same time, the total remnant mass rises monotonically. The corresponding ratio of dark-to-bright mass, M dark =M bright , is shown in Figure 10 (b). If, as seems reasonable, star formation has been continuing in the Galactic center region for 10 10 yr, the M dark =M bright ratio of 3{5 required by our dynamical model (see x2.5) can only be obtained if the initial mass function in the center of the Galaxy is truncated at 1{2 M . Shorter star forming durations require initial mass functions truncated at even higher masses to suppress the integrated luminosity of low mass stars. Morris (1993) has noted that the extreme conditions in the Galactic center region are likely to lead to an initial mass function favoring the formation of high mass stars. In this context, we note the agreement between the radius at which M=L K begins to increase and the extent of the \hot" star distribution of 1 pc (Allen 1994) . Both may beset by the size of the region where star formation is able to proceed. Sanders (1992) has suggested that this is limited by the core radius of the \cool" star distribution since gravitational shear will disrupt molecular clouds beyond this radius. 
The Distribution of Hot Stars
The preceding discussion and analysis have been based on the distribution and velocities of the \cool" stars. The compact surface brightness distribution of the \hot" stars diers from that of the \cool" stars (Allen 1994) , and so is also of interest. We now show that the compact \hot" star surface brightness distribution is consistent with our inferred total mass distribution and the He I star velocities measured by Krabbe et al. (1995) and Haller et al. (1996) , if the He I star velocity dispersion gradient is atter than that of the \cool" stars.
Our derived . Another high velocity star was given very low weight by Krabbe et al., so it does not inuence the dispersion signicantly. Haller et al. (1996) give velocities for 8 He I stars within 6 00 of Sgr A which also include one signicant outlier. Discarding this star gives a statistically corrected velocity dispersion of 84 24 km s 1 , assuming that their individual velocities have errors of 50 km s 1 . The remaining 7 He I stars from Krabbe et al. (1995) lie between 0.26 pc (6.4 00 ) and 0.48 pc (11.7 00 ) from Sgr A and have a statistically corrected velocity dispersion of 149 40 km s 1 . We adopt the latter value as the velocity dispersion of the \hot" stars in the range 0.2 pc(5 00 ) r p 0.5 pc(12 00 ) where the linear mass prole appears to be valid. For this velocity dispersion and the two values of derived from our two enclosed mass proles, the \hot" star density distribution is predicted to have power-law indices of = 2:1 1:1 and 1:6 0:9, respectively. Although the velocity dispersion error leads to signicant uncertainties in our estimates of , the values we derive are both consistent with the actual value of 2.3 obtained by deprojecting the observed \hot" star distribution.
In order to explain this varying mass-to-light ratio, we have suggested that the central star cluster may have experienced successive starbursts that have favored the formation of massive stars, possibly similar to but smaller than the events seen in starburst galaxies. In such a scenario, the evolved remnants of previous generations of massive stars would now populate the central region of the Galaxy and dominate the mass within 1 pcof the Galactic center.
We have presented one possible interpretation of the stellar dynamics of the Galactic center. However, uncertainties in the published data and the possibility of a central minimum in the \cool" star distribution prevent us from clearly distinguishing between various other models. Equally acceptable ts to the available data based on a central point mass are certainly possible (e.g., Kent 1992). A conclusive decision on the existence or otherwise of a massive black hole requires velocity dispersion data signicantly inside the current 0. As we have demonstrated in x 2.4, uncertainties in our ts to the available velocity dispersion data lead to signicantly dierent mass proles which aect conclusions about the nature of the stellar population. Consequently, it is important to determine the velocity dispersion prole more precisely, not only at small radii, but also at radii around 1 p c . W e also emphasize the value of determining the inferred mass as a function of luminosity since this simple diagnostic has the potential to be extremely revealing. In our analysis, for example, it has laid open the possibility of a signicantly varying mass-to-light ratio in the Galactic center.
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A. Virial Mass Estimates
The virial theorem is usually applied to isolated (or nearly isolated) systems. However, the hot stars in the Galactic center cluster are not an isolated self-gravitating system, so a modied form of the virial theorem should beused to estimate enclosed mass. When the system is not isolated, the development of the virial equation (see Binney & Tremaine (1987) , p211 ) requires the addition of a surface integral so that it reads: (A1) where ij =< v 0 i v 0 j > is the velocity dispersion tensor, v 0 i are the stellar velocities, W is the gravitational potential energy, and S is the surface, with unit normal n i , bounding the volume V . The surface integral represents the eect of a non-isolated system. The physical reason for its existence is that stars currently within the volume V are not bound by the mass within V . Their orbits take them outside so that the gravitating mass implied by the kinetic energy within V is reduced. Similar considerations also apply to the use of the Bahcall-Tremaine (1981) mass estimator.
In order to assess the eect of the surface integral, we assume spherical symmetry, take S to beaspherical surface with radius R and, as throughout this paper, assume that the velocity dispersion is isotropic. The above virial equation (A1) 
Taking the velocity dispersion to beconstant, as we assume for the Galactic center \hot" star population, and the stellar density / r gives f = ( 3 ) = 3, independent of radius.
For the Galactic center \hot" stars, = 2 : 3 giving f = 0 : 23 so that the virial estimates of Krabbe et al. (1995) should be corrected by the factor 1 f = 0 : 77.
